BACKGROUND: We previously demonstrated that propofol interacted with the leukocyte adhesion molecule leukocyte function-associated antigen-1 (LFA-1) and inhibited the production of interleukin-2 via LFA-1 in a dependent manner. However, the binding site(s) of propofol on LFA-1 remains unknown. METHODS: First, the inhibition of LFA-1's ligand binding by propofol was confirmed in an enzymelinked immunosorbent assay (ELISA) ELISA-type assay. The binding site of propofol on LFA-1 was probed with a photolabeling experiment using a photoactivatable propofol analog called azi-propofol-m. The adducted residues of LFA-1 by this compound were determined using liquid chromatography-mass spectrometry. In addition, the binding of propofol to the ligand-binding domain of LFA-1 was examined using 1-aminoanthracene (1-AMA) displacement assay. Furthermore, the binding site(s) of 1-AMA and propofol on LFA-1 was studied using the docking program GLIDE. RESULTS: We demonstrated that propofol impaired the binding of LFA-1 to its ligand intercellular adhesion molecule-1. The photolabeling experiment demonstrated that the adducted residues were localized in the allosteric cavity of the ligand-binding domain of LFA-1 called "lovastatin site." The shift of fluorescence spectra was observed when 1-AMA was coincubated with the low-affinity conformer of LFA-1 ligand-binding domain (wild-type [WT] αL I domain), not with the high-affinity conformer, suggesting that 1-AMA bound only to WT αL I domain. In the 1-AMA displacement assay, propofol decreased 1-AMA fluorescence signal (at 520 nm), suggesting that propofol competed with 1-AMA and bound to the WT αL I domain. The docking simulation demonstrated that both 1-AMA and propofol bound to the lovastatin site, which agreed with the photolabeling experiment. CONCLUSIONS: We demonstrated that propofol bound to the lovastatin site in LFA-1. Previously we showed that the volatile anesthetics isoflurane and sevoflurane bound to this site. Taken together, the lovastatin site is an example of the common binding sites for anesthetics currently used clinically.
T here is a growing awareness that anesthetics may affect our immune system. [1] [2] [3] Although there is no large clinical study to delineate the clinical implication of anesthetic-induced immunomodulation, small case series have suggested that the choice of anesthetic might impact patient outcomes. 4, 5 For example, a number of patients presenting for surgical procedures are immunocompromised preoperatively. Any iatrogenic reduction of immune responses may further endanger this population. On the contrary, some surgical procedures (such as cardiac surgery) provoke a significant systemic and perhaps harmful inflammatory response. 6, 7 The attenuation of exaggerated immune responses by anesthetics may be beneficial in these cases, and in cases where there are ongoing, chronic inflammatory conditions. Thus, it is reasonable to speculate that anesthetics can be beneficial in some situations and detrimental in others.
After approximately 150 years of clinical use, the mechanism of anesthetics' primary effect, hypnosis, is still the target of investigation. Therefore, it is not surprising that an understanding of an off-pathway effect, such as how anesthetics modulate the immune system, is incomplete. The current consensus for most effects caused by anesthetics, however, is that they modulate the function of protein(s) through direct binding interactions. Therefore, while inducing hypnosis by binding to target proteins in the central nervous system (CNS), anesthetics might also modulate immune cells by interacting with other specific proteins on leukocytes and/or a subset of the CNS targets that are also expressed on leukocytes. We have previously demonstrated that the commonly used anesthetics isoflurane, sevoflurane, and propofol inhibit native ligand binding of leukocyte function-associated antigen-1 (LFA-1), [8] [9] [10] suggesting that LFA-1 is one of these alternative leukocyte targets. On the contrary, chloroform, midazolam, and dexmedetomidine did not inhibit native ligand binding, 8, 10 indicating a degree of specificity. Belonging to the family of adhesion molecules, integrin LFA-1 is a critical aNesthesia & aNalgesia Propofol Binds to the Lovastatin Site adhesion molecule ubiquitously expressed on leukocytes. It is required in a wide variety of intracellular functions including leukocyte arrest on the endothelium, 11 T-cell interactions with antigen-presenting cells and B cells, costimulation of T-cell responses such as interleukin-2 (IL-2) production, 12 and natural killer cell cytotoxicity. 13 We previously demonstrated that propofol inhibited IL-2 production in peripheral blood mononuclear cells in an LFA-1 dependent fashion. 8 Understanding how anesthetics alter the function of this ubiquitously expressed leukocyte adhesion molecule at the structural level will be important to redesign anesthetics in the future.
LFA-1 consists of α and β subunits with the native ligand-binding domain at the top of the α subunit called "the α I domain" (Fig. 1A) The native ligand-binding site on the α I domain is at the metal ion-dependent adhesion site ( Fig. 1, A and B ). We previously demonstrated that isoflurane and sevoflurane bind to the allosteric pocket of the α I domain located underneath the α7 helix away from the metal ion-dependent adhesion site ( Fig. 1B) . 9, 10, 17, 18 This pocket binds lovastatin and is hence termed the "lovastatin site." When unoccupied, it is considered to play a critical role in the transition of LFA-1 from a low-to high-affinity state. 19 Because propofol inhibited LFA-1 as did isoflurane and sevoflurane, we hypothesized that it would bind LFA-1 in this same allosteric cavity. To test this hypothesis, we explored the binding site(s) of propofol on LFA-1 using a novel, photoactivatable propofol analog. 20 This compound, azi-propofol-m (azi-Pm) is particularly useful in the case of LFA-1, whose full ectodomain X-ray crystallographic structure is not available, because it allows us to probe the binding site(s) of propofol on full LFA-1 structure, not just the α I domain.
METHODS

Protein Expression and Purification
Soluble full ectodomain LFA-1 protein was expressed and purified as previously described from Chinese Hamster Ovary Lec 3.2.8.1 cells stably transfected with αL and β2 plasmids. 21 The wild-type (WT) αL I domain (residues 128-307 of the integrin αL subunit) (low-affinity conformer) and high-affinity mutant (HA, residues 127-300 of the integrin αL subunit with K287C/K294C mutation) of LFA-1 were expressed in BL21 (DE3). 22 The α I domains were expressed in inclusion bodies, solubilized and refolded as previously described. 22 
Intercellular Adhesion Molecule-1 Binding Assay
Intercellular adhesion molecule-1 (ICAM-1) is the major ligand for LFA-1. The ICAM-1 binding assay was performed as previously described. 8 Briefly, soluble full ectodomain LFA-1 (5 μg/mL) was immobilized indirectly on anti-LFA-1 capturing antibody CBR LFA1/2 (Immune Disease Institute, Boston, MA) on enzyme-linked immunosorbent assay (ELISA) plates. Nonspecific binding was blocked with HEPES-buffered saline (HBS)/2% bovine serum albumin (DTPB; Sigma, St. Louis, MO). Then, human ICAM-1-Fcα fusion protein (5 μg/mL) was added to wells with HBS containing 1 mM MnCl 2 and di-isopropylphenol (propofol) (Sigma) or 2,6-di-tert-butylphenol (Sigma) at various concentrations. All experiments included mock-treated samples. After incubation for 1 hour at room temperature, unbound ICAM-1 was washed off. Bound ICAM-1-Fcα was detected by peroxidase-labeled goat anti-human immunoglobulin A (IgA) (KPL, Inc., Gaithersburg, MD) and substrate (BD, Franklin Lakes, NJ). After 15 minutes, absorbance was measured at 405 nm. ICAM-1 binding % Figure 1 . Structure of leukocyte integrin. A, Global structure of leukocyte integrin. The structure shown is from protein data bank (PDB) 3K6S of other leukocyte integrin αXβ2. 14 Integrin molecule leukocyte function-associated antigen-1 (LFA-1) (αLβ2) and αXβ2 share the β subunit in common and their α subunits (αL and αX) are highly homologous. 15 Both bind to the intercellular adhesion molecule-1 (ICAM-1). The α subunit is shown in blue, and the β subunit is in green. The ligand-binding domain called the α I domain is shown in the red circle. The metal ion-dependent adhesion site (MIDAS) is shown in the gold sphere. ICAM-1 binds to the MIDAS. B, The surface of the α I domain of the LFA-1 is shown (PDB, 1ZOO). 16 The allosteric pocket underneath the α7 helix called the "lovastatin site" is shown in an arrow. The MIDAS is not seen in this figure. was defined as ([optimal density {OD} of propofol or DTBP at various concentrations]/[OD of mock-treated]) × 100 (%).
TS1/22 Competition Assay
Soluble LFA-1 (10 μg/mL) was immobilized directly on ELISA plates overnight at 4°C. Wells were blocked with HBS/2% bovine serum albumin. LFA-1 competitive antagonist TS1/22 antibody (final concentration 5 μg/mL; Immune Disease Institute) and propofol at various concentrations were added to each well and coincubated for 1 hour at room temperature. After wash, bound antibody was detected using peroxidase-labeled goat anti-mouse IgG (Invitrogen, Carlsbad, CA) and substrate. After 15 minutes, absorbance was measured at 405 nm. TS1/22 binding % was defined as (OD of propofol-treated sample/OD of mock-treated sample) × 100 (%).
Photolabeling Experiments
Azi-Pm has been described previously. 20 Azi-Pm (final concentration 100 μM) was equilibrated with soluble LFA-1 for 15 minutes. The sample was exposed to 350 nm light (Rayonet RPR-3500 lamp, South New England Ultraviolet Co., Brantford, CT) at approximately 1 cm distance for 20 minutes in 300 μL, 1 mm pathlength quartz cuvettes. The sample was trypsinized and injected into a 10 cm C18 capillary column run at 200 nL/min for 60 minutes with gradient elution. Mass spectrometry (MS) detected peptides that were searched for adducts of the appropriate mass (216 Da) and then further fragmentation patterns were searched using Sequest to determine the adduct attachment site. MS work was performed at the University of Pennsylvania Proteomics Core Facility.
Rigid Docking
The structure of the αL I domain was obtained from the protein data bank (PDB) (e.g., http://www.rcsb.org/pdb/ home/home.do), which is the repository for the 3-dimensional structural data of biological macromolecules. The structure 1ZOO was chosen 16 because it represents the αL I domain in a low-affinity conformation. The structure of propofol was obtained through PubChem (http://pubchem. ncbi.nlm.nih.gov/).
Docking is a modeling method that attempts to find an optimal steric and energetic complex between 2 or more interacting biological molecules, such as ligand-receptor complex, using computer algorithms. The program GLIDE (Schrodinger, Cambridge, MA) was used to perform rigid molecular docking of propofol with the αL I domain. GLIDE stands for Grid-based Ligand Docking with Energetics. 23 The receptor is prepared as "grid," which represents the volume of the receptor. This program first evaluates sterics and complementarity of ligand-receptor interactions. The poses that pass this initial screening enter the final stage of the algorithm and are allowed to undergo slight adjustments to minimize the free energy of ligand-receptor interaction. Final scoring, the "glidescore," is performed on the resultant energy-minimized poses. The pose with the most negative glidescore is considered to have the highest affinity. A propofol binding position was sought with the grid size of 25 × 25 × 25 Å 3 and the centroid grid residue of Tyr-257. No positional constraint was applied. We selected the docked complex with the most negative glidescore.
1-Aminoanthracene Displacement Assay
1-Aminoanthracene (1-AMA) is a small molecule with environment-dependent fluorescence properties and which has been used to explore various protein cavities. 24 , 25 1-AMA has physicochemical properties quite similar to propofol and possess general anesthetic properties. 26 The 1-AMA/αL I domain displacement assay was performed as previously described for the 1-AMA/apoferritin displacement assay. 27 First, the αL I domain (200 nM) was preequilibrated with 10 μM 1-AMA (Sigma). After addition of 0.1 to 200 μM propofol, samples were equilibrated, excited at 380 nm, and fluorescence data were collected from 400 to 700 nm. The reduction of fluorescence signal at 520 nm was plotted as the displacement of 1-AMA by propofol. Analysis was performed using PRISM 5 software (GraphPad Software, La Jolla, CA).
Binding Cavity Volume Calculation Using VOIDOO
The cavity volume of the "lovastatin site" was calculated using VOIDOO. 28 The structures of the αL I domain (PDB; 1LFA, 1ZOO) were superposed before volume analysis. The cavity volumes were calculated using a probe size of 1.4 Å and primary grid spacing of 0.5 Å. The volumes were refined for 25 cycles or until consecutive volumes converged to <0.05%.
RESULTS
Propofol and TS1/22 Show Minimal Competition
In our previous studies, 8 we expressed full ectodomain LFA-1 using the construct containing αL subunit and β2 subunit fused with complementary ACID-BASE coiled-coil peptides without any tags. The fourth amino acids of coiledcoil peptides were mutated into cysteine to form a disulfide bond. Propofol inhibited the binding of ICAM-1 to this LFA-1. In the present experiments, we used a new construct to express full ectodomain LFA-1 as previously described. 21 This construct, which also contained ACID-BASE coiledcoil peptides with cysteine point mutations, has a hexahistidine and a Strep II tag at the C-terminus for the ease of purification. Propofol diminished the binding of ICAM-1 to this LFA-1 as well ( Fig. 2A ). We previously demonstrated that propofol at 10 μM inhibited IL-2 production in human peripheral blood mononuclear cells by about 50% and at 50 μM by about 80% in an LFA-1-dependent manner. 8 Our ELISA system showed less inhibition of ICAM-1 binding. The following possibilities may explain these discrepancies. The first explanation could be our ELISA system. We used ICAM-1-IgA, which is a dimer (2 ICAM-1 fused to 1 IgA-Fc region). As long as one of 2 ICAM-1 binds to LFA-1, there will be a positive signal. Therefore, the actual percentage of LFA-1 blocked by propofol may be more than shown in Figure 2A . The other explanation could be made from the biology of LFA-1. LFA-1 differs from typical cell-surface receptors in that it binds its ligand (ICAM-1) with relatively low affinity in a resting state and is usually present at higher concentration on the cell surface. It increases the interaction of affinity to ICAM-1 by increasing affinity and avidity. The ELISA system was primarily used to evaluate the affinity of aNesthesia & aNalgesia Propofol Binds to the Lovastatin Site LFA-1 to ICAM-1. Although the inhibition of affinity may be small, the sum effect on both affinity and avidity may be larger.
We previously observed that the LFA-1 competitive antagonist TS1/22 antibody competed with propofol, but only at a high concentration (100 μM). We, therefore, suspected that there would be a binding site of propofol near the antibody epitope(s). Using LFA-1 from our new construct, we tested to see whether the TS1/22 antibody competed with various concentrations of propofol. TS1/22 binding was not significantly diminished even in the presence of 100 μM propofol (Fig. 2B ). This strongly suggests that propofol may alter LFA-1 function by binding to other region(s) of the intact protein.
Azi-Pm Binds to the αL I Domain
A high-resolution crystal structure of intact LFA-1 has not yet been reported, and this protein is beyond the size accessible by nuclear magnetic resonance (approximately 250 kDa). Therefore, we attempted to determine the propofol binding site(s) on LFA-1 using azi-Pm. 20 Analyzing tryptic digests of photolabeled LFA-1 using MS, we were able to detect peptides covering about 49% of the sequence of the α subunit and 66% of the β subunit ( Table 1 , experiment 1). Ten peptides in the α I domain were found to contain adducted residues in the liquid chromatography/MS. MS/ MS approaches revealed the adducted α I domain residues as Ile-254, Tyr-257, Ile-258, Lys-287, Leu-302, and Lys-304. Some of these residues (Ile-254, Tyr-257, and Ile-258) are located in the β5 strand, Lys-287 is in the β6 strand, and Leu-302 and Lys-304 are in the α7 helix (Fig. 3, A and B ). All these amino acids are lining residues in the previously identified isoflurane and sevoflurane binding cavity, which is also the binding site of known LFA-1 allosteric inhibitors such as lovastatin. 29, 30 Taken together with the results in Figure 2 , this may suggest that propofol is an LFA-1 allosteric antagonist.
The epitopes of TS1/22 antibody are located at Gln-266 and Ser-270 of the αL I domain. 31 Peptides containing these residues were not detected with MS in either experiment 1 (Fig. 3C ) or experiment 2 (data not shown), so we cannot exclude that propofol also binds to this site. Similarly, other allosteric sites with lining residues on peptides were not detected and could not be excluded.
Propofol Docked to the WT αL I Domain
Photolabeling experiments demonstrated that azi-Pm bound to the αL I domain of LFA-1. Because azi-Pm and propofol are slightly different, we performed docking calculations of propofol to the αL I domain using the program GLIDE (Schrodinger, Cambridge, MA). Propofol docked to the allosteric pocket underneath the C-terminal α7 helix of the αL I domain (GLIDE docking score-6.519) (Fig. 3, A and  B) , the pocket that volatile anesthetics isoflurane and sevoflurane bind to, 9, 10, 17 and the pocket indicated by the photolabeling experiment. The residues surrounding docked propofol matched well with the adducted residues as shown in Figure 3C . In the crystal structure of the isoflurane/αL I domain complex, isoflurane was coordinated in the cavity largely by hydrophobic effects and by weak polar interactions. 17 Similarly, propofol is most likely coordinated by hydrophobic interactions and weak van der Waals forces, as suggested by our docking model (Fig. 3, A and B) . One of the isopropyl groups packed against the side chain of Leu-132, Val-157, and Leu-161. The other isopropyl group points into the interior of the cavity and can form hydrophobic interactions with Ile-235, Tyr-257, Leu-298, and Leu-302. Those hydrophobic interactions were also found in the isoflurane-α I domain complex. 17 In the apoferritin/propofol complex, the hydroxyl of propofol did not form a hydrogen bond in the binding cavity. 32 Likewise, a hydrogen bond with the hydroxyl was not observed in our docking of the α I domain/propofol complex.
1-AMA Binds to WT α I Domain but Not HA
1-AMA is a polarity-sensitive hydrophobic probe that has been used previously to investigate different protein cavities. 33, 34 It fluoresces strongly when excited in a nonpolar environment, such as a hydrophobic protein cavity. Samples were excited at 380 nm. The addition of WT α I domain (low-affinity conformer) to 1-AMA demonstrated a shift and increase in fluorescence yield (Fig. 4A ), suggesting that 1-AMA binds to WT α I domain, whereas the addition of the α I domain of LFA-1 fixed (by mutation) in a highaffinity conformation (HA α I domain) did not change the fluorescence spectra of 1-AMA. The biggest cavity in LFA-1, predicted using VOIDOO, is the allosteric lovastatin site. The cavity sizes of the lovastatin site of WT α I domain X-ray crystal structures were 349 Å 3 in 1ZOO and 528 Å 3 in 1LFA ( Table 2 ). Other than the lovastatin site, there were no cavities that would accommodate 1-AMA (estimated ligand volume approximately 260 Å 3 ). In the structure of HA α I domain (PDB; 1MQ9), there was no longer a lovastatin cavity because of the rearrangement of α7 helix. Taken together, these data indicate that 1-AMA binds at the lovastatin site of WT α I domain. Additionally, 1-AMA docked to the WT αL I domain cavity with reasonable docking scores (−7.300) (Fig. 4B) . The typical range of glidescore for known active ligands is from −6 to −14. 35 The docking scores of both propofol and 1-AMA with WT α I domain lie within this range.
Propofol Displaced 1-AMA from the α I Domain
Because 1-AMA has physicochemical properties quite similar to propofol, 26 we expected that propofol would displace 1-AMA from the α I domain binding site. As expected, propofol competed with 1-AMA for the α I domain WT and decreased the 1-AMA fluorescence signal at 520 nm (Fig. 5, A  and B) . Curve fitting to the Hill equation estimated the halfmaximal inhibitory concentration (IC 50 ) of propofol as 90.3 μM. Calculating propofol dissociation constant (K D ) from this value requires the 1-AMA K D value, which is difficult to measure because its limited solubility precludes full occupancy.
DISCUSSION
In this study, we demonstrated that propofol binds the allosteric cavity of the α I domain called the lovastatin site. This 
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Propofol Binds to the Lovastatin Site cavity is the binding site of known LFA-1 allosteric antagonists as well as volatile anesthetics isoflurane and sevoflurane. Our study also suggested that propofol functions as an allosteric antagonist against LFA-1 activity. Propofol is thought to produce its desirable hypnotic effects through the γ-aminobutyric acid A (GABA A ) and glycine receptors. [36] [37] [38] However, propofol directly interacts with various proteins not suspected as being involved in anesthetic mechanisms such as apoferritin, protein kinase C, 39 and albumin. 40 LFA-1 is one more example of a side effect or "off-pathway" target engaged by propofol. An understanding of the existence of propofol's targets outside the CNS will be important to understand its overall systemic effects. How propofol interacts with its target proteins from the structural level is an important question that will be essential to address if we are to optimize its structure. The characteristics of propofol binding sites from X-ray crystallographic structure are described in apoferritin, 32 bacterial Gloeobacter violaceus pentameric proton-gated ion channel, 41 and albumin. 40 Apoferritin is a multimer of 4-helix bundles. Propofol binds to the small cavity at the dimer interface of apoferritin, to which the volatile anesthetics, isoflurane and halothane, and barbiturates also bind. 42 The major interaction is the hydrophobic effect and van der Waals forces with no apparent hydrogen bond involvement. Propofol also interacts with Gloeobacter violaceus pentameric proton-gated ion channel mainly via van der Waals contacts. The propofol hydroxyl group may form a hydrogen bond in this case 41 and in the case of human serum albumin. 43 Our docking results suggest that propofol also interacts with LFA-1 primarily via van der Waals forces and the hydrophobic effect. No hydrogen bond was observed. This is slightly different from volatile anesthetics-LFA-1 interactions, which may invoke more amphipathic character. 17, 41, 42 The structural information on the propofol/target protein complexes are helpful to understand the pharmacophore, but, unfortunately, the absence of specific atomic interactions make optimized design difficult.
The other important question is how propofol selects the binding site(s) on target proteins. Understanding the difference between propofol (molecular weight, 178.3) and the propofol analog called 2,6-di-tert-butyl-phenol (DTBP; molecular weight, 206.3) may provide a clue on this matter. DTBP is a nonhypnotic anesthetic analog. In contrast to propofol, this compound does not alter the function of the GABA A receptor 44, 45 or cause immobility of tadpoles. However, it alters the function of the α1β glycine receptor 46 and LFA-1 as propofol does. One possibility is that the GABA A receptor has a smaller cavity than the glycine receptor or the LFA-1 site. At this point, however, there is no structural information on the nature of the propofol binding pocket on a GABA A receptor. Such information will help us understand the selectivity of these different protein sites for anesthetics.
Propofol is a very common clinical practice drug to provide anesthesia and sedation. A small study suggested that propofol infusion might increase the risk of infection in the intensive care unit setting. 47 In vitro, propofol has been shown to decrease the proinflammatory cytokine response of lipopolysaccharide stimulation of microglial cells. 48 In the intensive care unit setting, 48 hours of propofol infusion (mean initial loading dose, 1.73 mg/kg; mean infusion rate, 0.98 mg/kg/h) decreased the mean IL-2 level from 1085 to 345 pg/mL (68% reduction). 49 The plasma concentration of patients receiving and initial loading dose of 1 to 3 mg/kg and maintenance infusion of 3 mg/kg/h was approximately 2 μg/mL (11.3 μM). 50 Therefore, the plasma propofol in this study is expected to be well below 10 μM. IL-2 production is predominantly by activated CD4 + T cells and is inhibited by the anti-LFA-1 antibody. 51 We previously demonstrated that propofol even at 10 μM caused about 50% reduction of IL-2 production via an LFA-1-dependent mechanism. 8 Taken together, it can be speculated that propofol has an impact on LFA-1 function at clinical concentrations. Understanding The cavity size of 2 I domain structures was calculated using VOIDOO as described in the Methods section.
the potential mechanism of immunomodulation is predicted to have considerable clinical importance. In this study, we demonstrated that propofol directly interacted with LFA-1, which is unlikely to be a CNS target responsible for hypnosis. However, the mechanisms for propofol's immunomodulatory effects could also be derived from the conventional "on-pathway" targets. For example, some leukocytes express GABA A and glycine receptors ( Table 3) . The GABA A receptor/channel is a pentamer made from the combinations of 16 subunits (α1-6, β1-3, γ1-3, δ, ε, ϑ, π). Mutagenesis analysis demonstrated that sites on the β1 subunit (M286), β2 subunit (M286), and β3 subunit (N265) of the transmembrane domains of GABA A receptor are crucial for the hypnotic action of propofol. 36, 52 The expression of β subunits has been shown in monocyte, macrophage, T cells, and B cells (Table 3 ). Thus, it is possible that propofol may produce immunomodulatory effects via interactions with these cell types via the GABA A receptor as suggested previously. 53 Similarly, the glycine receptor is a pentameric protein composed of α1 to α4 and β subunits. There may be a propofol binding site on the α1 subunit (S267) of this receptor, 54 and α1 subunits are expressed on hepatic resident macrophage Kupper cells. 55 It is not yet clear how these cys-loop ligand-gated ion channels on immune cells contribute to propofol immunomodulation, or whether LFA-1, GABA A , and glycine receptors will interact each other.
In conclusion, we demonstrated that propofol binds to the allosteric lovastatin site of the LFA-1. Occupancy of this site impairs LFA-1 function, but it is not yet clear what effect on integrated immune function this will have in people. E Figure 5 . Propofol binds to the wild-type (WT) α I domain. A, The binding of propofol to the α I domain was determined using 1-aminoanthracene (1-AMA) displacement assay. Fluorescence emission spectra after the excitation of samples at 380 nm are shown. Downward arrow indicates that 1-AMA is displaced by propofol titration. The WT αL I domain contributes little to fluorescence at 520 nm. The figure is representative of 3 experiments. B, The shift of fluorescence intensity at 520 nm from 1-AMA alone + the WT α I domain alone is plotted against different concentration of propofol. Data represent mean ± SD of triplicates. Each data point represents a unique replication. Statistical analysis was performed using 1-way analysis of variance using Tukey post hoc pairwise comparisons. * P < 0.01 versus mock-treated sample (no propofol). The known mRNA and protein distributions are listed.
